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(57) Abstract: The invention relates to a tube (1) made of poly- 
mer material and injection moulded in one piece, comprising a 
tube body (2), a tube shoulder (3) and a closure (4) connected to 
the tube shoulder (3) via a hinge (5), the tube shoulder (3) having 
an emptying opening (12), the tube shoulder (3) having at least 
one intake point (20; 21) and the closure having at least one in- 
take point (19), the tube shoulder (3) comprising material which 
has flowed in through intake points in both the tube shoulder (3) 
and the closure (4). The invention also relates to a method for 
manufacturing the tube and also to a tool. 
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TUBE, METHOD AND TOOL FOR ITS MANUFACTURE 
TECHNICAL FIELD 

5 The invention relates to a tube made of polymer material and injection- 
moulded in one piece, comprising a tube body, a tube shoulder and a 
closure connected to the tube shoulder via a hinge, the tube shoulder having 
an emptying opening. 

10 The invention also relates to a method for injection-moulding a tube 
comprising a tube shoulder having an emptying opening, a tube body and a 
closure connected to the tube shoulder via a hinge, which comprises the 
following steps: 

a first polymer material is injected into a tool part in which the tube shoulder 
15 is moulded; 

a second polymer material is injected into a tool part in which the closure is 
moulded. 

The invention also relates to a tool for injection-moulding a tube made of 
20 polymer material comprising a tube body, a tube shoulder and a closure 
connected to the tube shoulder via a hinge, the tube shoulder having an 
emptying opening, which tool comprises a first tool part for moulding the tube 
shoulder and tube body and also a second tool part for moulding the closure, 
the tool parts comprising ingates for supplying the polymer material to the 
25 tool parts. 

BACKGROUND ART 

Tubes of the abovementioned type are used for, for example, hygiene 
30 articles, cosmetics and foods. The contents of the tubes can consequently 
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differ widely and may be, for example, soft cheese, caviar, hair-styling gel, 
toothpaste, shampoo, lotions and liquid soap. 

Tubes consist essentially of the following parts: tube body, tube shoulder 
comprising a hole for extraction of material and also a seal to make it 
5 possible to reclose the hole. The tube body is the reservoir for the contents 
of the tube. The seal, or the lid, is often held together with the tube shoulder 
by a hinge. 

For tubes, there are different requirements for the various parts of the tube. 

10 In order to facilitate extraction of material from the tube body, this must be 
sufficiently flexible to be compressed by moderate pressure. The tube 
shoulder should be rigid enough that the hole will not collapse and thus 
prevent extraction of material. The seal is to be relatively rigid so as to 
achieve good functioning during opening and reclosing. In those cases 

15 where the tube has a hinge which connects the tube shoulder and the seal, 
there are further specific requirements for the material properties of the tube. 
The material of the hinge must have such properties that it withstands 
repeated bending to and fro without breaking. 

20 On account of the different and sometimes contradictory properties which 
are required for the various parts of a tube, tubes have conventionally been 
manufactured in two or more parts separately, which are then assembled. 
The tube body has been manufactured from a more flexible material, the 
closure from a more rigid material, and the two parts have then been joined 

25 together in a subsequent step. It is a disadvantage, however, to have many 
steps in the manufacturing process. It has therefore been desirable to 
reduce the number of steps. 

EP 1 048 582 seeks to solve this problem by virtue of all the parts being 
30 injection-moulded in one piece. 
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Adopting this approach results in a simpler process but at the expense of the 
adaptation of the material to the function the tube part is to have. The 
material selected will have to represent a compromise between the different 
properties desired for the various parts. 

5 

Consequently, there is still a problem with injection-moulding in one step a 
tube which has the optimum material properties in each tube part. 

DISCLOSURE OF INVENTION 

10 

The abovementioned problems are solved by the invention by virtue of the 
fact that the tube shoulder is arranged so that is has at least one intake point 
and that the closure is arranged so that it has at least one intake point, the 
tube shoulder comprising material which has flowed in through intake points 
1 5 in both the tube shoulder and the closure. 

According to a preferred embodiment of the invention, the material in the 
tube shoulder which has flowed in from the intake point in the closure is 
arranged at least partly around the emptying opening. If the material which is 

20 injected into the closure is a material which is more rigid than that which is 
injected into the tube shoulder, a tube with good material properties is 
obtained in this way. The tube body is soft and flexible and easy to use at 
the same time as the closure has adequate dimensional stability. By virtue of 
the more rigid material flowing into the tube shoulder and coming to 

25 surround the emptying opening, the tube shoulder is more rigid in precisely 
the area of the emptying opening. This means that the emptying opening 
stays open better in order to receive the pin which is arranged in the closure. 
Improved closing of the tube is obtained. With this technique, it is also 
possible to manufacture tubes with a very large diameter (>50 mm) on the 

30 tube shoulder, while the tube body is still manufactured from a soft and 
flexible material. 
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According to the invention, emptying opening means an opening out of 
which the contents of the tube are normally emptied. The fact that the tube 
comprises an emptying opening does not mean that the tube has to have an 
5 opening to the surrounding environment in the manufacturing, distribution or 
sale state. An emptying opening according to the invention can, when sold, 
be covered by a wafer closure or another type of guarantee seal which is 
broken by the consumer before use. 

It is also possible within the scope of the invention to make arrangement 
such that the material which is injected into the closure flows out into the 
tube shoulder in different geometries and to different extents. According to 
one embodiment, the material in the tube shoulder which has flowed in from 
the intake point in the closure is arranged over a stabilizing area and thus 
contributes to the dimensional stability of the tube shoulder and/or 
reinforcement of the attachment of the hinge to the tube shoulder and/or 
reinforcement of the emptying opening. A greater inflow is necessary for 
reinforcement of the emptying opening than for reinforcement of the 
attachment of the hinge to the tube shoulder. An inflow of a few per cent 
helps to reinforce the attachment of the hinge to the tube shoulder, while an 
inflow of at least 10% is necessary in order to bring about appreciable 
reinforcement of the tube shoulder. According to a preferred embodiment, 
the inflow is 25%. Inflow in % means that the tube part consists to the 
percentage indicated of the material which has flowed in from the intake 
point in the closure. 

It is also conceivable that the material which is injected into the closure 
could flow out over the entire tube shoulder, so that a tube shoulder 
consisting of two layers is produced. These two layers are interconnected by 
30 physical and/or chemical bonds. The layers thus form a partial, or a 
complete, laminate. This may be advantageous when a tube shoulder with 
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considerably more rigid properties is required than can be achieved with 
only the material which is injected into the tube shoulder from the tool. 
According to a preferred embodiment, the intake point in the tube shoulder is 
arranged closely adjacent to the emptying opening when the opening is 
5 arranged centrally in the tube shoulder. This arrangement allows optimum 
spreading of the material during injection-moulding. In the event that the 
emptying opening is not arranged centrally in the tube shoulder, the intake 
point is preferably arranged centrally in the tube shoulder. 

10 In order to obtain uniform spreading of material in the closure, before the 
material which is injected into the closure begins to be filled into the tube 
shoulder, the intake point in the closure is preferably arranged diametrically 
in relation to the point where the hinge is arranged on the closure. 

15 In order for it to be possible to provide the various structural parts with 
different properties, the material which has flowed in through the intake point 
in the tube shoulder differs in chemical composition from that which has 
flowed into the intake point in the closure. The material which has flowed in 
through the intake point in the closure preferably has a melt flow index 

20 between 3 and 20 g/10 min., measured using the measuring method ISO 
1113, and a density lying between 0.90 and 0.92 g/cm 3 , measured using the 
measuring method ISO 1183. The material which has flowed in through the 
intake point in the tube shoulder preferably has a melt flow index between 15 
and 35 g/10 min., measured using the measuring method ASTM D-1238, 

25 and a density between 0.90 and 0.93 g/cm 3 , measured using the measuring 
method ASTM D-792. For example, the material which has flowed in through 
the tube shoulder is polyethylene, and the material which has flowed in 
through the closure is polypropylene. 
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According to the invention, a tube is manufactured by means of a method 
according to which the polymer material which is injected into the closure is 
conveyed onward into the tool part in which the tube shoulder is moulded. 

5 According to a preferred embodiment of the method, the polymer material 
which is injected into the closure is conveyed so far into the tube shoulder 
that it surrounds the emptying opening. 

According to another embodiment, the first polymer material and the second 
10 polymer material are allowed to fuse together in the overlapping areas. 

According to the invention, a tube is manufactured in a tool, where the first 
tool part has at least one ingate and the second tool part has at least one 
ingate. 

15 

According to a preferred embodiment, the ingate in the first tool part is 
arranged diametrically in the tool part in relation to the part in which the 
connection to the second tool part is arranged. 

20 The tube according to the invention is injection-moulded in one piece. A tube 
injection-moulded in one piece means that the tube has been moulded in a 
tool, without movements of the parts in the tool other than closing and 
opening of the tool. After the injection-moulding, the tube is finished and 
does not need to be joined together with other parts in a further step. The 

25 only joining-together carried out is when the tube body is welded or 
otherwise joined together with itself when filling with the contents takes 
place. 

DESCRIPTION OF FIGURES 

30 
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Figure 1 shows a tube according to an embodiment of the invention, seen in 
perspective. 

Figure 2 shows the tube in Figure 1 seen from the side. 

5 

Figure 3 shows the tube in Figure 1 seen from the side. The tube is turned 
through 90° in relation to the tube in Figure 2. 

Figure 4 shows a cross section along the line IV-IV of the tube in Figure 3. 

10 

Figure 5 shows a tube according to an embodiment of the invention, seen 
from above, with the lid in its open position. 

Figure 6 shows a tool for manufacturing a tube according to an embodiment 
15 of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Figure 1 shows a tube 1 according to an embodiment of the invention, seen 
20 in perspective. The tube has a tube body 2 for enclosing the contents of the 
tube, a tube shoulder 3 for conveying the contents out, a closure 4 for 
closing the tube 1 in interaction with the tube shoulder 3, and a hinge 5 for 
connecting the closure 4 to the tube shoulder 3. The tube body 2 is 
cylindrical over its entire length. The tube 1 is shown in its injection-moulded 
25 state. Once the tube 1 has been filled with its contents, it is closed by virtue 
of the open end 6 of the tube body being welded together with itself, the 
lower part of the tube body 2 then having a flatter shape. The closure 4 is 
shown in Figure 1 in its open position. The closure 4 has an essentially 
circular base 7 which has an inner side 8 intended to face in towards the 
30 tube 1 when the tube 1 is closed and an outer side 9 intended to face 
outwards when the tube 1 is closed. The base 7 is surrounded by an edge 



WO 03/099544 



8 



PCT/SE03/00846 



10 which closes against the tube shoulder 3 when the tube 1 is closed. 
Arranged centrally on the base 7 of the closure is a pin 11. This pin 11 is 
intended to fit into a central emptying opening 12 arranged in the tube 
shoulder when the tube 1 is closed. The other parts of the tube shoulder 3 
5 also correspond to the other parts of the closure 4 for good contact between 
the closure 4 and the tube shoulder 3. The tube shoulder 3 has a base 13 of 
circular shape. At the perimeter of the base 13, the tube shoulder 3 meets 
the tube body 2. The tube body has an edge 14. In the centre of the base 13 
of the tube shoulder, the base 13 merges via a conical inclined area 15 with 

10 a plateau 16 which protrudes from the base 13 of the tube shoulder. The 
central opening 12 is arranged in this plateau 16. The edge 10 of the closure 
has an essentially circular shape. Arranged in that part of the edge 10 which 
is arranged diametrically in the closure in relation to the hinge 5 is a first 
indentation 17. A corresponding second indentation 18 is arranged in the 

15 tube body 2. When the tube 1 is closed, the two indentations 17, 18 
constitute a gripping surface for the consumer to use to open the tube 1 . 

By virtue of the way the hinge 5 is designed in the closure 4, the closure 4 
can essentially adopt two stable positions: open position and closed 
20 position. In the closed position, the closure 4 is essentially parallel to and 
located above the tube shoulder 3. In the open position, the closure 4 is also 
parallel to the tube shoulder 3, but turned through 180°. The design of the 
hinge 5 in the closure 4 is shown in Figure 5. 

25 A first intake point 19 is positioned in the first indentation 17. An intake point 
is that point on an injection-moulded product through which the injection- 
moulded material has flowed into the product. The intake points correspond 
to the ingates on the injection-moulding tool. The ingates are the intake 
holes in the moulding tool through which the injection-moulded material is 

30 taken into the moulding tool in order to fill its cavity with material. The first 
intake point 19 is arranged diametrically in relation to the hinge 5 in the 
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closure 4 in order to bring about uniform filling of the part of the tube 1 made 
of thicker material, the closure 4, before material begins to flow over into the 
part of thinner material, the tube shoulder 3. It is nevertheless possible 
within the scope of the invention to position the intake point for the closure 
5 elsewhere in the latter. It is also possible to arrange a number of intake 
points in the closure. 

A second intake point 20 and a third intake point 21 are arranged in the tube 
shoulder 3. The intake points 20, 21 in the tube shoulder 3 are arranged 

10 adjacent to the central opening 12. Through these intake points 20, 21, 
material has flowed in order to form both the tube shoulder 3 and the tube 
body 2. The intake points 20, 21 are arranged diametrically in the plateau 16 
in relation to the central opening 12. In the embodiment shown in Figure 1, 
the tube shoulder 3 has two intake points 20, 21. It is nevertheless possible 

15 within the scope of the invention to design the tube shoulder 3 with one 
intake point or more than two intake points. 

Figure 2 shows the tube 1 seen from the side. The closure 4 is in its open 
position. The tube 1 has an axial centre line 22 along which the central 
20 opening 12 is arranged. 

Figure 3 shows the tube 1 seen from the side in a view which is turned 
through 90° in relation to the view shown in Figure 2. Here, the indentation 
18 arranged in the tube shoulder, the second indentation, is seen arranged 
25 centrally on the tube 1, positioned symmetrically in relation to the axial 
centre line 22. In Figure 3, the closure is not visible as it is on the other side 
of the tube in relation to the second indentation 18 and is concealed by the 
tube body 2. 
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Figure 4 shows a sectional view of the tube 1 along the section line IV-IV. 
The section line is coincident with the axial centre line 22. Figure 4 does not 
show the entire tube body 2. 

5 In Figure 4, flow channels 23, arranged in the inclined area of the tube 
shoulder, for conveying material during the manufacturing process can be 
seen. The inclined area has four flow channels 23. Here, the hinge 5, which 
connects the closure 4 and the tube shoulder 3, is seen from the side. The 
hinge 5 is anchored in the tube shoulder 3 via a wedge-shaped anchoring 
10 means 24. The anchoring means 24 is intended to contribute a mechanical 
anchoring component in addition to the chemical or physical anchoring 
component according to the invention. 

In order to illustrate the flow pattern of the material which has been injected 
15 through the first intake point, the flow path has been darkened. The 
embodiment of the invention shown in Figure 4 is that according to which the 
material which has been injected via the closure 4 has flowed out so that it 
surrounds the central opening 12 in the tube shoulder 3. The material which 
has flowed in through the intake points 20, 21 in the tube shoulder 3 is 
20 conveyed onward to the tube body 2 but not to the closure 4. 

Figure 5 shows the same embodiment of the invention as Figure 4. Here, the 
tube 1 is seen from above, that is to say looking down into the central 
opening 12. Here, the spread of the material which has flowed in through the 

25 first intake point 19 is marked by small crosses. The material which has 
flowed in through the intake points 20, 21 in the tube shoulder 3 does not 
flow onward to the closure 4 and in Figure 5 consists of the white areas 
visible outside the spread of the material which has flowed in from the intake 
point 19 in the closure 4. The material which has flowed into the tube 

30 shoulder 3 through the intake points 20, 21 in the shoulder 3 covers the 
entire cross-sectional area of the tube shoulder 3 and therefore forms a 
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superposed arrangement with the material which has flowed in from the 
closure 4. The material which has flowed in from the second intake point 20 
and the third intake point 21 lies as a layer below the material which has 
flowed in from the first intake point 19, seen from above in the figure, and 
5 forms a layer structure with it, as described above. 

The tube 1 is shown with the closure 4 in its open position in Figure 5 as 
well. As described above, the hinge 5, by virtue of the way it is designed in 
the closure 4, controls the closure 4 so that it can adopt essentially two 

10 stable positions: open position and closed position. In the closed position, 
the closure 4 is essentially parallel to and located above the tube shoulder 3. 
In the open position, the closure is also parallel to the tube shoulder 3, but 
turned through 180°. The bistable function of the closure 4 is brought about 
by virtue of the fact that the hinge 5 is designed with an arc-shaped 

15 connecting line 25 in relation to the closure 4. The arc-shaped connecting 
line 25 will counteract positions other than 0 or 180° in relation to the starting 
position. The user will be compelled to use a certain degree of force in order 
to move the closure 4 out of either of the stable positions. However, once the 
closure 4 has been moved a little way, it snaps over into the other stable 

20 position. 

Figure 6 shows in cross section an injection-moulding tool 26 for 
manufacturing a tube 1 according to an embodiment of the invention. The 
tool 26 has mould parts for moulding the tube shoulder, the tube body, the 

25 closure and the hinge. The mould parts comprise a first mould plate 32, a 
second mould plate 33 and a third mould plate 34. The tool also has ingate 
nozzles for injecting molten plastic material into the tool. A first ingate nozzle 
27 is arranged for injection of plastic material into the tube shoulder, and a 
second ingate nozzle 28 is arranged for injection of plastic material into the 

30 closure. The tool has a first ingate 29 and a second ingate 30 for injection of 
a first material into the tube shoulder 3, and an ingate 31 for injection of a 
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second material into the closure 4. The first material is preferably 
polyethylene, and the second material is preferably polypropylene. Other 
compositions are nevertheless also possible within the scope of the 
invention. For example, the first and the second material can be made of the 
5 same polymer with different filler additions, different molecular weight or the 
like. 

In the illustrative embodiments shown, the tubes have a circular cross 
section. However, the invention is equally applicable to tubes of different 
cross section, such as oval or rectangular. 

10 

In the illustrative embodiments shown, a tube is illustrated with an emptying 
opening arranged centrally in the tube shoulder. It is nevertheless possible 
within the scope of the invention to arrange an emptying opening which is 
not centred in the tube shoulder. This may be an advantage in order to make 
15 it easier to empty a tube of its last contents. The tube shoulder can have 
one, two or more intake points. These are preferably positioned centrally in 
the tube shoulder even if the emptying opening is arranged elsewhere. 

As indicated above, the emptying opening according to the invention does 
20 not have to be open to the surrounding environment during manufacture, 
distribution or sale. The emptying opening can be covered by a wafer 
closure or another type of guarantee seal. 
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CLAIMS 

1. A tube (1) made of polymer material and injection-moulded in one 
piece, comprising a tube body (2), a tube shoulder (3) and a closure (4) 

5 connected to the tube shoulder (3) via a hinge (5), the tube shoulder (3) 
having an emptying opening (12), characterized in that the tube shoulder (3) 
has at least one intake point (20; 21) and in that the closure has at least one 
intake point (19), the tube shoulder (3) comprising material which has flowed 
in through intake points in both the tube shoulder (3) and the closure (4). 

10 

2. A tube according to Claim 1, characterized in that the material in the 
tube shoulder (3) which has flowed in from the intake point (19) in the 
closure (4) is arranged at least partly around the emptying opening (12). 

15 3. A tube according to Claim 2, the tube shoulder (3) having a surface 
area, characterized in that the material in the tube shoulder (3) which has 
flowed in from the intake point (19) in the closure (4) is arranged over a 
stabilizing area and thus contributes to the dimensional stability of the tube 
shoulder and/or reinforcement of the hinge and/or reinforcement of the 

20 emptying opening. 

4. A tube according to any one of the preceding claims, characterized in 
that the intake points (20), (21) in the tube shoulder (3) are arranged closely 
adjacent to the central opening (12). 

25 

5. Tube according to any one of the preceding claims, characterized in 
that the intake point (20, 21) in the closure (4) is arranged diametrically in 
relation to the point where the hinge (5) is arranged on the closure (4). 

30 6. Tube according to any one of the preceding claims, characterized in 
that the material which has flowed in through the intake point (20; 21) in the 
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tube shoulder (3) differs in chemical composition from that which has flowed 
into the intake point (19) in the closure. 

7. Tube according to Claim 6, characterized in that material which has 
5 flowed in through the intake point (19) in the closure (4) has a melt flow 

index which is 3-20 g/10 min. t measured using the measuring method ISO 
1113, and a density which is 0.90-0.92 g/cm 3 , measured using the 
measuring method ISO 1183, and in that the material which has flowed in 
through the intake point (20; 21) in the tube shoulder (3) has a melt flow 
10 index which is 15-35 g/10 min., measured using the measuring method 
ASTM D-1238, and a density which is 0.90-0.93 g/cm 3 , measured using the 
measuring method ASTM D-792. 

8. Tube according to Claim 6 or 7, characterized in that the material 
15 which has flowed in through the tube shoulder (3) is polyethylene, and the 

material which has flowed in through the closure (4) is polypropylene. 

9. Method for injection-moulding a tube (1) comprising a tube shoulder 
(3) having an emptying opening (12), a tube body (2) and a closure (4) 

20 connected to the tube shoulder (3) via a hinge (4), which comprises the 
following steps: 

a first polymer material is injected into a tool part in which the tube shoulder 
(3) and the tube body (2) are moulded; 

a second polymer material is injected into a tool part in which the closure (4) 
25 is moulded, characterized in that the polymer material which is injected into 
the closure (4) is conveyed onward into the tool part in which the tube 
shoulder (3) is moulded. 

10. Method for injection-moulding a tube according to Claim 9, in which 
30 the polymer material which is injected into the closure (4) is conveyed so far 

into the tube shoulder (3) that it surrounds the emptying opening (12). 
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11. Method according to Claim 9 or 10, in which the first polymer material 
and the second polymer material are allowed to fuse together in the 
overlapping areas. 

5 

12. Tool for injection-moulding a tube (1) made of polymer material 
comprising a tube body (2), a tube shoulder (3) and a closure (4) connected 
to the tube shoulder (3) via a hinge (5), the tube shoulder (3) having an 
emptying opening (12), which tool comprises a first tool part for moulding the 

10 tube shoulder (3) and tube body (2) and also a second tool part for moulding 
the closure (4), the tool parts comprising ingates for supplying the polymer 
material to the tool parts, characterized in that the first tool part has at least 
one ingate and in that the second tool part has at least one ingate. 



15 13. Tool for injection-moulding according to Claim 12, characterized in 
that the ingate in the second tool part is arranged diametrically in the tool 
part in relation to the part in which the connection to the second tool part is 
arranged. 
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